Brief Communication
IntRoductIon
Dengue is a mosquito-borne viral disease of global public health concern and is a major cause of morbidity in most of the endemic regions of the world. [1] Dengue is caused by dengue virus (DENV) that comprises four serotypes (DENV 1-4) and transmitted in humans by Aedes mosquito species. [2] Infection may range from mild, self-limiting febrile illness (dengue fever) to a more severe form of dengue haemorrhagic fever and dengue shock syndrome. [3] In India, DENV-2 and DENV-3 were the most predominant serotypes during [2003] [2004] [2005] [2006] [2007] , however, DENV-1 replaced these strains in the year 2008. [4] Dengue cases have been increasing alarmingly in Assam. DENV-2 has been reported from Assam and other neighbouring states earlier. [5, 6] Due to scanty information on dengue serotype distribution in Assam, the present study was undertaken to identify the serotypes of DENV circulating in Assam.
mAteRIAls And methods
The study was carried out in the Department of Microbiology, Assam Medical College, Dibrugarh, Assam, for a period of 1 year (2014-2015) after taking the Institutional Ethics Committee approval. NS1 antigen detection was done by ELISA (Panbio Diagnostic) using Manufacturer's protocol. [7] The study was hospital based as well as samples were collected also from the community where suspected dengue fever cases occurred.
Extraction of Viral RNA was done using QIAamp Viral RNA Mini Kit manufactured by Qiagen as per standard protocol. Initially, a dengue pan-specific polymerase chain reaction (PCR) was done for confirmation of dengue infection. A nested reverse transcription (RT)-PCR assay was done comprising of two-step PCR reaction involving an initial RT and amplification using universal dengue primers targeting a region of the virus genome (C-pr M) followed by a serotype-specific amplification. [3] The sequences of the oligonucleotide primers (Gibco-BRL, USA) used to amplify and serotyping of DENVs are presented in Table 1 .
Reverse transcription and amplification of RNA
The target sequence of the viral RNA was converted to a complementary DNA copy (cDNA) using RT and the DENV downstream consensus primer (D2), homologous to the genomic RNA of the four serotypes, before enzymatic DNA Dengue has become endemic in India with outbreaks caused by all the four serotypes occurring almost every year. Dengue cases have been increasing alarmingly in Assam also. This study aimed to identify the dengue serotypes circulating in Assam. Clinically suspected dengue fever cases were included in the study. Viral RNA was extracted using QIAamp Viral RNA Mini Kit (Qiagen). Nested reverse transcriptase polymerase chain reaction was done for serotyping. The frequency of dengue was 25.23% with a peak during the period from September (22.56%) to October (26.22%). Two serotypes were detected, DEN-1 (72.7%) and DEN-2 (12.1%) and dual infection in 15.1%.
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Assam, dengue fever, dengue serotype, dengue virus, epidemiological feature amplification. Subsequently, Taq polymerase amplification of resulting cDNA was performed using the upstream DENV consensus primer (D1). [3] The cDNA was synthesised by incubating RT-PCR mixture consisting of buffer (250 mM Tris-HCl, pH 8.3; 375 mM KCl; 15 mM MgCl2), 1.25 mM of each dNTPs (Gibco BRL, Maryland, USA), 25 pmol D2 primer, 200 units of Superscript II and 20 units of RNase inhibitor (Promega, Madison, USA) at 37°C for 60 min, followed by enzyme inactivation at 100°C for 10 min.
In the first round of PCR, 12 µl of cDNA was added to 38 µl of the PCR mixture which consisted of PCR buffer (Promega, Madison, USA), 2.5 mM of each dNTPs (Gibco BRL, Maryland, USA), 12 pmol D1 primer and 1 unit Taq DNA polymerase (Promega, Madison, USA). The reaction was carried out in a thermal cycler at 94°C for 5 min of initial denaturation followed by 35 cycles of denaturation (94°C for 1 min), primer annealing (55°C for 1.5 min) and primer extension (72°C for 2.5 min) followed by final extension at 72°C for 7 min. Statistical analysis of data was done using Epi info version 7. Chi-square test was done to calculate P value to show the statistical significance.
Results
Out of 650 samples, 164 (25.2%) were found to be laboratory confirmed dengue cases with symptoms of classical dengue fever, of which 57 (34.7%) were positive for NS1 antigen-positive cases. The overall frequency of dengue infection was more during the period from September (22.56%) to October (26.22%). Chi-square test showed a significant difference in month-wise distribution of the dengue cases.
Of the 57 cases, 4 (7%) cases were seen in <15 years of age, 42 (73.6%) cases were seen between 16 and 40 years and 11 (19.3%) cases in the age group of >40 years. Children were found to be least affected. Chi-square test showed this finding to be statistically significant (P < 0.0001). Males (73.6%) were found to be more affected than the females (26.3%) with a male-to-female ratio of 2.8:1, which was statistically significant (P < 0.0001). DENV 1 (72.7%) was the predominant serotype in Assam followed by DENV 2 (12.1%). Mixed infection with DENV 1 and DENV 2 was found in 15.1% of cases. In the age group of <15 years, only DENV 1 was found, and DENV 1 was the most prevalent serotype in both the sexes.
dIscussIon
In the present study, the frequency of dengue fever was found to be 25.3% which correlates with the reports of Bandyopadhyay 1%) . [4, 8, 9] However, Parida et al. and Raja et al. have reported a higher frequency of dengue fever (64.10% and 46.84%, respectively). [10, 11] The complex epidemiology of dengue fever in the Indian subcontinent has substantially changed over the past six decades regarding prevalent strains, affected geographical locations and severity of disease. The upward trend is due to increases in long-distance travel, population growth and urbanisation, lack of sanitation, ineffective mosquito control and increases in the surveillance and official reporting of dengue cases.
The present study also observed the occurrence of dengue mostly during post-monsoon period (September-November) which corresponds with the previous report by Bandyopadhyay et al. [8] Probably during monsoon period vector multiply and their number reaches maximum in post-monsoon period, causing more transmission of dengue during that period.
conclusIon
Dengue is endemic in Assam with the circulating serotypes DENV-1 and DENV-2. Dengue cases appear mostly in the post-monsoon period. Hence, the appropriate preventive measure should be initiated during the monsoon season only. In the absence of a licensed vaccine or specific drugs, the containment of spread of the vector and the disease is still important.
